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(57)Abstract: 

PROBLEM TO BE SOLVED: To realize a 
TFT, capable of a high-speed operation by 
manufacturing a crystalline semiconductor 
film, for which the position and size of a 
crystal grain are controlled and using the 
crystalline semiconductor film in the 
channel- forming region of the TFT. 
SOLUTION: Among plural base insulation 
films of different refractive indexes, the 
base insulation film of at least one layer is 
provided with a step and the level 
difference of the film thickness is made. 
By emitting a laser beam from the back 
surface side of the substrate (or both of 
the front surface side and back surface side of the substrate), the 
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effective intensity distribution of the laser beam to the semiconductor 
film is formed, and a temperature gradient corresponding to the step 
shape and film thickness distribution of the base insulation film is 
generated on the semiconductor film. By utilizing them, the generation 
place and direction of lateral growth are controlled, and the crystal grain 
of a large grain diameter is obtained. 
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T*&*fefcWsi o i ovm^fmiczir^ztc^ 

*S8A*CI*2 0%IEK, *«BrW:4 2. SHWKfr-s 
tO 05 6] 05 <c) £fctSH5 <d > <D& 

$«» tc p r ifcnwft © wtf#* * fc 

*«5Wi^^0t|fb»Wr* 0. 1 0 0 6*%£T 

toimoxm a * mm b<cm» ^> cttMSftUHT 
&©-c, ®m (&&stmc\t* o *t*&t>i*Att*tg 

CE5 (e) ) 

[ i) 0 5 7 3 u-?t^A£JHNUfcfft. WStt Aft* 

«|*«5ti t 3-100 JWtt*"C 3 0 0 

JtefttoJcJteSttraA*?2 0 0-4 5 0*COMKi 

C<£<fc ^ tc OX fW S tl/cM«»«f*«fl>«« A* *■ 

§5f2TF T«D«JMM»«i^««*Ci3»-C** # 30 
[ 0 0 5 8] (*fe££3 J *flH*r 
JOTT*. B 6 < a ) tc*5<,>r&t£ 10 0! sct*'«J 9 

2-i>^ttMCC*7 0 5 9^A^l7 3 7^' 

[0059] ffl S2&$ 1001 0-htC m 1 ©T8i 83*13 
1 0 1 6&&*fl©^K (LPCVDft. 7?X*?CVD 

= 3 2%, 0=2 7%, N = 2 4%. H= 1 7%> Ut 40 

[0 06 0 1 C©±CCW88» 1 ©Tkt!lte$*fi 1 0 1 6 t 
(LPCVDS:. *lt^X^CVD*») ££98 

ftS i = 32%. 0 = 5 9%, N= H = 2%> * 
7 8-9 8nfl^$*r 

[006 1] HI 2<DT*&3e»l3 1017 «JSl/ftift7 50 



£932 002-3 3 33 0 
16 

4 h Uv«7 i-©^£Sl*U**I^X*$:#ja 
U. T^W^i7^>^l^. »£#25-45n 
m©»£± 7 8 -9 8 n m 3 ©T«M6 

1*881 0 1 8£fS£ (06 <D) > . $S2A??>?tc 
\t? *3fcM)^<rJBl*fe F 9 ^ x v ^> ^Bi*r 

r*«*Ktt. 7 *fb*£7>*~0A <NH 

,HFj> <r7. 1 3%±7 ?fbT>*i£i> <NH 
,F>£15. 4tfdO*£« 7 T tt*. 

raa«LAL5oo) ri-;*>yu<>ms 

10 062] 8?32S3©T8i$6$*&l 0 1 8*2§Sf£<D 
m«atTO*»JlW6fc«>r**. 02 <a> K*H* 
6 2- 5««*«:«a^»»'2 5^4 5nm'C«> 

IUeu:r&^c (so, M8ar30Tli!mMi 0 i 8 

(W©«SJ:0'I^C^e*l/l-. »3<DT» 
^»%1 0 1 80j^Kfe(**ft&<Dft&t*, S^l 0 

<7>±icfas s ^ « ttox ^ 9 7* ^ < p - t'fcttfg-r ^> 

[ 0 063] @6 < I) ) 1 6 1 9 

2 5-2 0 0 ii m <tf«U< 1*3 0-1 OOnm) 

«S«r»o»30Tltt6IWl 0 1 8tcr&^r^ 

[0064] 06 (c) i*«i»J^6b-fb'-A^ 

im2itxto<ctim*i,<s 4 0o-5oo*crs 

[0065] U— 9 , T^-*SCC*»»'CJBI*&I'— Wfe 
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^b-^^c^<, awssox+^u-tr*. a 

ru-t YAGt"-f. YV0.U-1T. YLFu- 
[0066] ffij£-4D^Ttl^CDU^^5«rffiv>r t 

30TiM#B 1 0 1 8©«**2«Rccw-,'C<r>*fc 

[0067] 3 @6 (c> *fc«B6 <d 
3©T»«W* 1 0 1 8K*W*8«* («WA<ktH* 

bcdwu it. ttonmrttrntox. <mr<or^ 

<@6 <e) ) 

[0068] u-^t'-AiRjHuca* maum* 

flMftfeASgfttrMattTS 0 0 -4 5 0*0010* 
ox , tft&^t&c 

[0069] 

[0 07 0 3 07 (a > t£&l*TriSI£! I 0 0 l«C«'*»J 

[007 1 ] fw&Sfc 1001 4>±K9 1 OT«l8ftSW 
10 23*&*0<&*J£ (LPCVDS. 

■£&Oa'mMtltfe. 

[0072] RS2Wl«>T«a6a«I 0 2 3-BCiiSSa* 



10) W320 O2-33330 

18 

2 4*£*K»« (LPCVDft. *fctt^*X-?CV 

ffretit. 77X?CVD24fk B$<fc«ftSi£9Sf (fl 
S*fcfcSi=32fc> 0=59K t N=7%, H = 2%> 
& 1 40 niMtfc, 

[0073 3 mmS2V>rm®m 1 024 *ritJsKt/fc 
ft? * HJ v -©ft «* J3v ^^h?^^ 

CAU 7JKttt£*x??>?i/C. *S#140n 
19 mCt>^4 8 8iim(3>^«:Fr&3J3<^>T»fe«»ei 
0 2 5£fc& <07 (ft) > o PJsSx *> 7 

F,)£7. 1 3*£7?ffcT>*~$i> (NHiF) £ 

AL500) X'*~?*>yi>X 
[0 07 4] <K>TW&m \ 02 5*r28HW> 

6 2. 5*6*C*BiS'r*Jgi9#l iQimC**). 
sss^^-r ^0 2 2 - 7H<C«a^*«l]S^ 
8 8nm<t&va*4 0 afcjatAcfc^^tc, B»S3*a» 

L/. mSBB3C'Tifefe^ 1 0 2 5 ©2 fS<^ 

18* U*. Sfc. ^3c^>Tifc^^! 0 2 5<^WCCfe 
lt4fttM>MCtt. Sfil 00 HC*tUr. 5* Oh8 
5* im W*U<i*3 0' -6 0' ) iv^c*:^cc^ 
-^-ttKix^^vyu'CCOJiKiBSSi***©^^ 

[ 0 0 7 5 } 07 { I) ) fc*r#MW49M« 102 6 

2 5-^2 0 0 aid HfF*t/<tt3 0-l 00n»)©i 

s<c««*fios!30T«nwe 1 0 2 5 «fa->r«t 
5 o rt wsa*ais*»*Wi or 

[ 0 0 7 6 ] B? ( c > i*«ra#i*>6 b-^f- A*JR 
50 ;u£«:j:&ttA<t:^ *r*B«***a^^fi'r&* 
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19 

«*ttffl3*T*l<C±#S*U<. 4 0C-5 00-C 

[007 7 j w-trr^-ji^tii>THi»*i'-im 

rl/-f, YAGU-1T YVO.U-1T. YL F u- 10 

[0078] *j»«r4*x*i'-*b-tF (%5308 
na>. ^C30ns) £J3i*T. S7 <c><DKjtf 

A*C#2 2. -7%mc. PMBVltet- 5*S*c* 

20 

[0079] S7 (c) <D$30>T*ilte»Ill 

0 2&(Cfett*f»& <fS«A<i«iaB<#£^> tf. ft 

\t 1 0 0 7 t^-rfcfl^fcfir^C. *W8A©*i»* 

r. *&&x. $mm$ t\tc$kg&z&r>ftB>>]ei&$ 

[ 0 0 8 0 3 ft«G>&J*>. £/&^#**£t£J:KSffc 
( A - t y p e ) *«&(/. WSafiffcKltSi 
< A - t y p e > <cftJ95 5 n m<B#SH?i*««: 

8 8 n mi! 4 On mG> 2 B 
8&*TlfcJ££tt <S7 {c)OK«A^mB^} 

ws*s i a r-*> j: o . **"fl©t*ttr©ttflifc 
. [008 1] u-ft-y. MM ofctt. patent?^ 



49832 0 02-33 33 0 
20 

.««n&*3R*stf»asi*r2 00-45 otoHk 
c © J: ^> *c uc fW $ ft* ££8¥* ft&oata a * *■ 

[0082] ( ) C C XI*. *#M4>iMteJ6 
Z>. @9 (a) tcfct,*trsf£l 00 ]tCI*">J9/t*9 

[0083] BSSeMtS 1001 fl>±K*i ! (DT&fc$&E 
102$*£»<C^K (LPCVDS. 5/c(^7X7 

[ 0 0 8 4 ] C ©±«C«3J* 1 0[>TJfttt»e 1 0 2 8 * 
g#*<»Sfr*3S2 ©Tfca&fcWS 10 2 9 
(LPCVDtt. ^X-?CVD*9) fcJOflWfcSft 

&*m^ BltSHUiMI iWUtS i = 3 2%. 0 = 

5 994. N = 7H, H = 2^}^U0nmm/c B 
[008 5 3 ffi3S32<»Tifc&&&i 0 2S'«r»rtUfc 

«*U WlWtx 7 ? > y L/C . KB* 1 4 0 n 
lB^gH^i 8 8 nm<^«?r^ 3<PT*fc>B»l£ 1 

0 3 0ftfS& <@9 ( b ) ) o KT22X 7 *> ^tC**7 7 
*»©^X*»i^<: K 5 ^ x 7 * > ^«r»C*TC *>^t - 

HH»r4>AiN Bsisa^xy hx?^>drft«:jsif?r&« 

Fi) &7. \3%£7?tlT>*~0l> (NH.F) 

1 5. 4*St>&1§rte (^^9ir5 7rtt». ^Sh&L 
AL50 0) 'Cx?*>ytr*>JU>. 

[00863 ffiS2S3 <7>rifelfe»ll 1030 «2imo 

mcW^VtlWf **:*yc*>£. 02 (a) K^t> 

6 2.5 56<ctB^ 1 4 o n m V*> 0 . NS2# 
Ji!ee^litC*t-r^S.tv{g2 2. 7WeffiS-r4NC* 
8 8nmiw^-C^o Wcji^fc^^cc, B?28^S^ 

teller *>mx*>tiiz. m&oimtcELZttKK m 
o. srs93«>Ttti&Mi i o 3 o (oz fmommom 

fi*U«* *?c. ^3©TlfcJ6*Wftl 0 3 0<DS8tCfe 
W*fl«©Pi!*tt. MSI 00 ltt^l/r. 5* Oh8 
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21 

5* <*?*L<1*3 0* -6 0* > ifr&^cc-T- 
[0067309(1)) fc^*M**W« 1031 

25"»20Ono <*f£ t/<l*30- 1 0 0 nm) <Di? 
SKrRgar^* 3 0>TttrtK«t 1 0 3 0 £&<>'CMK 

[0 08 8] «W7-l83&4 0*£»cffi 
fiScT*. <B9 «D> > StRKWU UR50G 

bfc*i«w»Maaaio3 3*fli*. (bo 30 

(c) > 

«*4Mfcftiias&»w*Br*>*. *#w:M*r 

S*aMB$ifCfc< C4aMMG<. 400-500'C 

«co^&TKt/'Cfe<&A<r>. CJtfej:*), 40 
if|4*Wi/<i»± , r&. 

[0090] u-frx- *gic fe v >r )S 1 >z> v -tfjfc 

ttr 3 0 0 H 2 ^Oj^9iBU<D^**£l^tii3k& 

fc#>. &<m*<>*>nx\,>*. *fc. ^*x«S6©x*s/ 

rU-tr, YAGb-lf. yvoiu— YLFu- 

10 09 1 ] *m&V&X*Z''?l,-ir («fi3 0 8 
no). ^UA«30no> fill**. 09 (dXOJRW 50 



£9320 02-3 3 33 0 
22 

WBb-irtr- A0!)®H*a««A'Ci*2 2 . 7 
OMtAff^m 1 0 3 3K*re* u-lf tf-i.©*** 

[0 09 2] S*>«C, B9 <d> ^30TiliSS*ll! 

0 3 0lCfcW*«£*g (ffi&A^Bc^) i*> M 

3©Ttt«W* 1 0 3 GK*ltt&&&ft»S^f*KC> 

a * tcmm b Kfl* r lUMtrawr? mo. 

«ttAG>#»HB«B £ *J L' —FIT - ACD&JR##&*fc 
tf> ££ttt*l 0Q7r»R'r#ftKttiUft' W)t. DM 

<ox*>icux. *t&ar. iaeswi»^nfes$jBSE*i*o 

[0093] u-tPb'-A«:jiBH0fc«» 6?IE^a©^ 
mfcmt, 3^100 ^CC-*3R«:dttra»**C 3 0 0 

.«St>fc*3K4Stf«aSWT2 0 0 -4 5 CC©ft«l 

t**«ajifl(«iur, TFT<rffKT&ci«:j:o, 

TOgTFTOSSWJtti^S'tt'SCt^r*^. 
[0094] [*M13] CCTt*. ^-^^SLtiCSS 
^. ^^^23^:^ *«b@B0T F T < i\ ^ ^ 

**ftjc^c*rs«a«:a i l l 3 €Jei*rBW 
[0095] @ii (A) tffci're&i oo \tci&< 

[0096] b5S2S® i o o i o>±tzn \ o>Ti&'<mm 

1 00*&£m<F£m (LPCVDSfe. 7 7a?CVD 
£5) fCJ:«j2<K££tt. Bfk*fUiWtt 

[0097] C€d:K|5!aSi 1 «>T»a»J»^JB«*© 
«t*»2or«WIWi 0 0 b6&*00>*& (LPC 

I*. RTfbSftSM <«sfcfcfcS !=3^/o, 0=59 

N=7^. H=2«) €140nffi«JIIO/c. 
[0 09 8] lliai2«>TMPI6WI««MX(/fe»74 h 
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^St&<HrX7*>i^C, gJ5#l 4 0nmG0&S 
£ 8 8 n mC!>»^«rWT 3 S>T*6*S&B I 0 0 c & 
(®! 1 <B) > • S?fcx? *>$r*Cti7 

€>Ac\, ITB*x* hx^v^ftfcaifW**^*: 
it. FRl*, 7Hb*£7>*x*A (NH,HF,> * 
7. 1 3%£? HfcT A <NH, F > & I 5. 

4%SO£^# <x^ 7 **?y1i8!. J3«Pd£LAL5 10 

oo> rx??>?i,r4>At\, 

[0 09 9] g?8203OTlfcf&»fi| I 00 cZ2m*> 

62. 5««caSr&JW^l 4 0nmr**J. S?2E# 
8 8nin£fr«>'a*&. W(c^fc«fc^«c, fffSSMff 

l/. B5IE^3^r«fe»»9» 1 0 0 bCD2&P&0§»Efl>2l 

gju^. site. &3<z>Tmmm \ oo ix&ftsccfc 

MSI 00 l<c*Jt/C. 5" Ob 8 
5* **6 <«**0<tt30 % -60* ) £fc*J:9tC* 

[ 0 1 0 0] 011 < C > «*«r#ft9*»IW 1 0 1 
fc. ^XTrCVbtfW^i^^t^W**^ 30 
25-20 Onoi <*?5U<i*3 0- 1 0 0 n w> 

**wrcw:* 7 7X-7CVD^t'. #«r 

$ tt'C fc < C £ 1/ < . 4 0 0-5 0 0 
5 aicaWaTK 0 X fc< t Ml C *K J: 0 , U 

fiSt;:~?i>T£g9r?&. x*«/-*i — tfl**:ffi2rc. *a 
tiec30 0Hze*©3WOjaoav<^*«RW3fe& so 



MB2002-3333Q 

24 

fob. A<H<r>64ra>*. /<*xjMtox*v 

rl/-t*\ YAGU-*. YVO,l^f. YLFl*- 

[0 1 033 **teWCttx* 3 0 8 
nn. 'WaflldOn o ) €JH*r. 01 1 (C> Offi 

S3<0Tife$e$iail 00ceft»*2ftR<c& 
l«B«Ar»6 2. 5rtfl*, ««B-Ctt2 2. 7%E 

TV*. 

[0 1 04) 5*>K, 011 <C> ©f|l3«!>Ttt«»e 
^Sg<DT^*B5l203<C-rifeJ&»» 1 0 0 cfcfctt* 

[0 1 05 3 l/-tffc'-A*JHJHl'fc«, 
tt« 3 * h y V ?y -y 4 - t *fc; < 4? - x > 
klcfc ->T. 4^9f*iS 10 2-106 *IM*l<fc. 

[0 1 063 #5»*f» 102-1 0 6 «:7pfiSL/A; 

[ 0 10 71 Xo-C\ 1 0 2 - 1 0 6 *flft 

- 1 0 7 ««J!«-i. 1 0 7 1*7 

1 5 0 n m 6 O'CSi^^St^^C^.^^* 
«-Ci*. ^9X-?CVDS«:J:*) 1 1 OnmOSSTK 
(k^lffiKK (WtttS i =3 2%. 0=5 9%. N = 
7H. H = 2H) tHRUK/fc. ^rS&. y-^^f6»Wi^K 

[0 1 0 8 3 *fc, BffcJi*e«:«t»*t»^(C«. 7^ 
X"?CVD^CTEOS CT«rasthvl Orthosilicate) 
iO*i*K^l/. SitflE^4 0Pa, IMaUt3 0 0 
-400^CtO. ?5SfS < 1 3. 56wtr) &ftmf§L 

o. 5-0. sw/citi't^^iirMrici^ 

ft4 0 0-500 x- A«C J: 0 A /- h Jfe»Jgi 

l/C A»frSRWtStt*» ^ c i ^ c $r 
[0 i 0 9 3 vX<r>r\ @i l <D><c^i:^K. 
i- i o 7 nc&mz 0 - 1 0 0 n m0>B 1 CC^s 
Ml 0 8 i, BS91 0 0-4 0 0 nm©S2©ig«ttl 
o 9 tzttmmeirz. **te«r«. »53 o n ma> 
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T a Ntt*>&a*3 1 C0««R4 0 8 &£3 7 0 n 

t\ ra4^jHMi*rc*>***t/fco wis 

Dtt-cwra^c * 4>t»s * c i*r *i<u*r t> y- 
2 o jj c> c ittfcirtcr * c t tm* u 

fcffl-Ctt, i^£OW{$£9 9. 9 99 9^><Z>£- 

[oiio] **«iWri*, gs i o£*i& i o s 
*T a N. *2®WBK 1 0 9 £W£ Ofc#, ttKRtt 

$nr, t»rn^Ta, w. Ti, m», ai. Ou> 20 

Cr. N<l3^6ai*nfc5c«, £tc&w^&Z&&$ 

««:n*$n**»«««:ffi^r*>J:is *fc. AsrP 
jf^MTa) »-C«.«l/. g2aMm&W£&'r&& 

»i®»stt*Sfk^*> < t 1 n> mv& 

iftO. 3209M*Wtt&?&&&£*>1i. SUO* 
«Kftffc*>»Jl' ( T a n> £2<#£fi5 
g*A »!©»W«ft4r> 30 

**> (7 a N) KTH&CU/. S2©«Ku»if 

tflEtK«ixr *fc«>o3! ia)x^> jr*aKt?& 
Wkftvuu *> . **te«-ct«r 1 ox ? * > i 

t/C . I CP ( Inductively Coupled Plasma : 

CF.icii<tOj<k*Jiw. -e*veno#*ifee*t£ 40 

25/25/1 0 (seem), il/. lPaOE^f'S 
^*S©«6te5 0 0W«!>RF <i3,59*te) «J«fcA 

it. ftTIMI <#> IK>ICP*flll»fcF*4£? 
*>21£S (Wbdel E6 4 5-D!CP> *Hl*fc. 
(Kf***-f ) tC^>l 5 0WORF (13.56MH 

ftrr*. corn 1 y&frcx*)v**:*y * 

> y t rSl 0$^EO$&*: ^ -/ < £T£. 
[0ll2]CCDft. US>*M>fcfc£-7;*.£ I 1 0- 50 



$532 0 02-3 3 33 0 
26 

1 1 h*&&&rtca2<Dx 

WWfc*3 0/3 0 (seem) ±L. lPa©BE*T 

2 <f *2«tiBfifc 5 0 0 WORF ( 13 . 5€NHz) % 

a t/c y ? x?^ <yc & 3 0 #s&0> * v 9 > v & 

IT-**. S«aM K*2 0WoRF (1 

EfcBftrr*. CF.iC !,mUcS2^x^> 

^>w*fc«E>«:tt % 10-2 0 ^5i£0>s*£rt-x t * 
[0 1 1 3) ±S»l<!>x**>f*ErM:, t^^xh 

1 <dx ? > y«a«c j: 0 9 1 t »2 census 

^6fi3t^B ! ©JUtt««*S I 17—122 {% \ <&& 
WS\ !7a-i2 2a<S;^20«*!Bl 17b-l2 

2b>««jttrd 9 1 1 84*^^'-^^»^'C^ , ). sri 
o?;-^o«^s 117-122 m>n«r^inw»2 0 

- 5 0 n mMx ;-*>mi?< o rci^M? 
[0 I ! 4] *l/T\ l^'XM^^^X^^i* 

5-? ttm^^rnm-** m \ 2 <a> > F-e 
<t*ttWi** a *> K-^afeo^*wt K-xat 1 x 1 

0"-5x l 0 l, a t ofti/ca'iU ^^JBE^ 
60-10 OKeVt O'Cti^ ^ e «Bft«ri* K-X 
«1. Sxio^aton^/cm'il/. ttlSISE 
-Sr$OkeViOr?7^3fc. nS^fi^r^^WcS 
il/-Cl5t95teBir*7E«. <P)£fc 

\mm (as) cerate (P> ^mc* 

T^^^l 2 3-1 2 ?»«asn&. 

««12 3-1 27<c»l x 1 0"-l x!0 n ato 

ltts/cm' Ojft&HS-C n 2« fl^-T^^Wc^?: 

?vc&2<D±??>?*mWjUr>. ccrii. x 7 * 

>y^tCCF^Cl J iO J i4HC* % WKf^S^ 

tcx?*>^f4. cos*. a20x?*->y*ssicj: 

« * 1 <D«SB 1 2 8 I) - 1 3 3 I) «:a5.lWe. 
^2C-«SS1 1 7a- 1 22a tt. (i&^x^*> 
^^^T, »2C^^ill 28 a- 1 3 3a^m^f 
^ ^,t?, »2©F-tr>^«K:lf-» , CHl 2 
<B)OWR%f9^ F-K>yi«S2»««Sll ! 7 
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a^\22*Z?&ti^tC%?{>-?Z!>tUXmi.\ 

*mmt&uz+miim 134-136 *««n, 
1 2 3 - 1 2 7 k €>^WcS*^s9ffl$n. 

«U 13 9—1 4 3 

(0 116) *i»r % A 

E£t£**>x:?*>:5^ <R I Eft) 
UCW**. £3<Dx??>>^cj:'>. Sll<Mi«Bl 

4 4-1 4 9#J&lS$n*. COSr. PlB»TtC$&8!8 ! 1 20 
6*>x?*>*-<**rc, *ft«J©l 50a-l 50e. 1 

5 l*«|ldtl*. 

[o 1173 ±S2S3<7>x^^>^^or, mioa 

@S 1 4 4 - 1 4 8 6fet*7IMMM < L DD« 
«> I34a-13 8 «4*flMI£n*. fcfc. 
*<G0LD««> 1 3 4b-l 38M*. »i(P«S 
HI 44-I4 8ta<fr>fc**'C*^ 

MffH-1 44-1 4 8^fi^7IWm < G 0 L D 
M>'13 4b^I3S1»K*»fS?IMMltt. »l 30 

Msja 144-14 * &a&&tti*?MMm < l d 

Dm) 1 3 4 a- 1 3 8afCfe»*:R6feM&4>£ 

[0 119] I'-'* t A 
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